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Abstract 
Background and Purpose:  Participation in regular exercise is low among young adults and is contributing 
to a rapid increase in obesity and chronic health conditions. Enhancing motivation is a key element in exercise 
initiation and maintenance. The current investigation considers factors relevant to the transtheoretical model 
(TTM), self-determination theory (SDT), self-efficacy (SE), and body image anxiety (BIA) in relation to 
college students’ motivation to exercise. Design and Main Outcome Measures: In this cross sectional study, 
lower division college students (N=614, 64% female, 36% male) completed an online survey of exercise 
behavior, motivation, SE and BIA. Results: BIA was related to both controlled extrinsic (external and 
introjected regulations) and autonomous extrinsic (integrated regulation) SDT motivational variables, as well 
as intrinsic motivation. Exercise maintenance was most strongly associated with integrated regulation, a “self-
determined” motivational state, and SE. Conclusion: The current study provides support for the central tenet 
of SDT indicating that intrinsic and extrinsic motivation are not mutually exclusive constructs. Helping 
individuals with BIA develop a more intrinsic approach to exercise is integral for fostering long-term exercise 
maintenance. Thus, future research should focus on developing interventions that enhance integrated 
regulation and SE in order to promote exercise maintenance and reduce associated BIA.  
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Introduction 
 
Prevalence of Exercise Behavior 
Participation in regular exercise is remarkably low 
among adolescents and young adults. In fact, close 
to half of adolescents and young adults (ages 12-21) 
are not exercising vigorously at all (Centers for 
Disease Control and Prevention [CDC], 2010). Lack 
of physical activity, particularly when combined 
with a Westernized diet of high calories and 
saturated fat, is leading to a rapid increase in chronic 
health conditions among these age groups (CDC, 
2010; Gores, 2008). Adolescents and young adults 
are experiencing sharp increases in rates of obesity, 
cancer, heart disease, and type II diabetes, as well as 
premature mortality (Reilly & Kelly, 2011; Manson, 
Skerrett, Greenland, & VanItaalie, 2004; Services, 
2000).  
 
Despite significant national efforts over the past 
twenty years for people of all ages to participate in 
regular exercise (U.S. Department of Health and 
Human Services, 1997; 2000; 2003; 2010), the 
percentage of adolescents (ages 15-18) and young 
adults (ages 20-25), adhering to a regular pattern of 
physical activity is decreasing (Nelson, Gordon-
Larsen, Adair, & Popkin, 2005; Wallace et al., 
2000). Specifically, exercise rates worsen during the 
transition from high school to college. Although 
65% of high school students engage in regular 
vigorous exercise and 26% are moderately active, 
these numbers decline to 38% and 20%, 
respectively, among college students (Kilpatrick, 
Hebert, & Bartholomew, 2005; Scioli, Biller, Rossi, 
& Riebe, 2010). This trend is a cause for concern 
given that many long-term lifestyle habits tend to be 
solidified during the young adult years (Ferrara, 
2009; Scioli, Biller, Rossi, & Riebe, 2009). Thus, 
there is a need to investigate factors associated with 
initiation and maintenance of exercise among young 
adults. 
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Exercise Initiation vs. Maintenance 
It is imperative that health promotion efforts in 
young adults focus on establishing long-term 
exercise maintenance, which is most effective in 
maintaining health (Marcus et al.., 2000). To date, 
the main focus of health professionals has been to 
help individuals initiate exercise. However, of those 
who initiate exercise, most stop prematurely and 
never achieve long- term exercise maintenance (i.e., 
six months or more of regular exercise). In fact, 
among persons who initiate exercise, approximately 
50% stop exercising within the first six months 
(Scioli et al.., 2009; Stetson et al.., 2005). 
 
Importance of Theoretical Integration 
One of the main barriers of health professionals to 
help individuals successfully achieve long-term 
exercise maintenance is a limited understanding of 
how multiple exercise determinants (e.g., 
motivational and other psychosocial variables) 
impact success (Nahas et al.., 2003). In fact, since 
1998, there has been a call for researchers to 
integrate multiple exercise behavior change theories 
in order to better understand the contributions and 
interactions of motivational, behavioral, and social 
factors that can help foster successful long-term 
exercise outcomes (Epstein, 1998). 
 
While there are many established theoretical 
approaches to modeling health behavior change, 
meta-analyses reveal that a significant amount of 
variance in outcomes remains unexplained (Hagger, 
2009). Furthermore, rather than integrating such 
theories, researchers typically pit one theoretical 
model against another in order to see which accounts 
for the most variance in outcomes. Although this is 
important research, Hagger (2009) argues that a 
critical next step is to design studies that integrate 
established theories that may complement one 
another. This way, redundancies can be eliminated 
and the most salient set of variables that predict 
behavioral change can be identified for translation 
into effective clinical practice guidelines. 
 
Exercise Motivational Theories and Constructs 
It has long been established that exercise motivation 
predicts exercise adoption, and is highly likely to 
help an individual transition to long-term exercise 
maintenance (Ploczynski, 2000; Sherwood & 
Jeffrey, 2000). The current investigation considers 
motivational factors from both the transtheoretical 
model (TTM) and self-determination theory (SDT) 
frameworks in an effort to define complementary 
theoretical predictors of behavioral change. Indeed, 
the SDT model may complement the TTM since it 
captures how intentional behavior originates and 
focuses on the internal change process, while the 
TTM captures the external change process (Scioli, et 
al.. 2009). For example, Rothman (2000) states that 
it is the degree of satisfaction that individuals 
experience from exercise adoption that determines 
long-term exercise maintenance. Since Self-
Determination Theory (SDT) is rooted in the 
importance of intrinsic motivation, such as 
exercising for its “inherent” value or pleasure (Deci 
& Ryan, 1985; Ryan & Deci, 2000), application of 
this theory may help individuals transition from 
exercise initiation to exercise maintenance by calling 
attention to the importance of experiencing direct 
pleasure in whatever form of exercise has been 
adopted. 
 
In the following integrative investigation, we hope 
to gain an in-depth understanding of how 
environmentally driven, psychosocial factors such as 
body image anxiety (BIA) and self-efficacy (SE) are 
associated with behavioral and motivational factors 
within the TTM and SDT frameworks to predict the 
establishment of healthy levels of long-term 
exercise. These theories and constructs are described 
in greater detail below. 
 
Transtheoretical Model (TTM). The TTM was 
developed from a comparative analysis of leading 
theories of psychotherapy and behavior change, and 
has been used in a multitude of investigations across 
a wide range of health behaviors (Blissmer et al.., 
2010; Hall & Rossi, 2008; Nigg et al., 1999; 
Prochaska et al., 2004). The TTM provides a 
structural framework for determining an individual’s 
readiness to begin an exercise program and progress 
through the five stages of change:  precontemplation 
(no intention to begin to exercise within the next six 
months), contemplation (intending to begin to 
exercise at some point within the next six months), 
preparation (intending to begin to exercise within the 
next 30 days), action (the person has begun 
exercising but for less than six months), and 
maintenance (the person has been exercising for six 
months or more) (See Prochaska and Velicer, 1997). 
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Self-determination Theory (SDT). SDT offers a 
theoretically driven motivational framework that 
conceptualizes different types of extrinsic 
motivation ranging from pure extrinsic to more 
intrinsic-like psychological states along a 
motivational continuum (Deci & Ryan, 1980). This 
theoretical continuum has gained increasing 
attention and research support by scholars 
throughout the world (Marcus et al.., 2000; Biddle & 
Nigg, 2000). More specifically, external regulation 
comprises behavior intended to avoid immediate 
negative consequences (e.g., exercising to please the 
doctor, caregiver or significant other). It is the most 
basic form of extrinsic motivation. Introjected 
regulation is internalized external regulation. Rather 
than pressures coming from an external source, they 
are now self-administered. Thus, the external 
regulation has become introjected. Introjected 
regulation is more stable than external regulation 
because it no longer requires the presence of external 
influences; they are now internalized. Identified 
regulation is action undertaken because of its 
intrinsic value (i.e., for fun and enjoyment). 
Integrated regulation, then, is a natural outcome of 
internalization and is the result of the integration of 
identified regulation as it becomes unified with 
one’s sense of self. With integrated regulation, the 
individual now accepts the internalized external 
values as being consistent with his or her own 
values. Thus, integrated regulation represents the 
achievement of full self-determination and yields 
behaviors that are engaged in for more intrinsic 
reasons (i.e., fun and enjoyment). 
 
Integrated regulation is the most autonomous or 
intrinsic-like form of extrinsic motivation. As the 
individual moves along the SDT continuum, he or 
she can experience any of these psychological 
conditions that are either more controlled by or 
independent from external influences (i.e., 
inaccurate sociocultural messages or 
recommendations from a doctor, coach, parent or 
caregiver). Thus, SDT differs from other 
motivational theories because it does not consider 
extrinsic and intrinsic motivation as mutually 
exclusive constructs (Deci & Ryan, 1985; Ryan & 
Deci, 2000). 
 
 
 
Intrinsic Motivation vs. Integrated Regulation  
Most health professionals agree that intrinsic 
motivation (i.e., exercising for its pure enjoyment) is 
critical to exercise maintenance. However, it is 
unlikely that many people will achieve a state of 
pure intrinsic motivation because most people begin 
exercise for extrinsic reasons (e.g., the improvement 
of personal appearance, being able to walk five 
miles, winning a sports competition, or being able to 
stay active with children or grandchildren; Ryan & 
Deci, 2000). Although extrinsic motivation is 
helpful for initiating exercise, relying solely on such 
motivations can cause stress and become a barrier in 
the establishment of long-term exercise maintenance 
(Maltby & Day, 2001). Proponents of SDT argue 
that it is important to help extrinsically motivated 
individuals develop a greater degree of intrinsic-like 
motivation (Marcus et al.., 2000; Biddle & Nigg, 
2000). Furthermore, the closer the person moves 
towards self-determination, also known as integrated 
regulation, the greater the likelihood he or she will 
achieve long-term exercise maintenance (Williams, 
Grow, Freedman, Ryan, & Deci, 2000; Wilson & 
Rodgers, 2002). 
 
Self-efficacy (SE). SE is a construct based on social 
cognitive theory that represents the degree of 
confidence felt when anticipating engagement in a 
particular behavior (Bandura, 1997). SE is 
considered a primary factor in the initiation of a new 
behavior such as exercise (Clark & Houle, 2009) and 
is positively correlated with progression towards 
active stages of change (i.e., action and maintenance; 
see Prochaska & Marcus, 1994). 
 
Body Image Anxiety (BIA). It is well known that 
body image concerns play a role in exercise 
motivation. For example, Markland and Hardy 
(1993) found that the desire to achieve a “thin” body 
type for women and a muscular body type for men in 
line with media-driven sociocultural ideals is a 
frequent motivation for starting to exercise, despite a 
potential compromise in overall health and well-
being since these expectations are unrealistic for 
most people (Hausenblaus & Fallon, 2006; Davison 
& McCabe, 2005). In fact, body image dysfunction 
in women and men has been linked to highly-
controlled, extrinsic motivation, which is likely to 
prevent achievement of long term exercise 
maintenance (Durkin & Paxton, 2002; Ingledew & 
Sullivan, 2002). In contrast, a study by Johnson et al. 
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(2013) found that body image satisfaction was 
positively associated with the action and 
maintenance TTM stages of change. Women have 
higher levels of BIA and body dissatisfaction than 
men (Davison & McCabe, 2005). Therefore women 
may be more susceptible to quitting exercise in the 
absence of internalized intrinsic motives for 
exercise. The investigation of the relationship of 
BIA to the salience of controlled versus autonomous 
extrinsic (intrinsic like) motivation, across all TTM 
stages of exercise, may allow us to learn how to best 
transition individuals with high BIA to long-term 
exercise maintenance. 
 
To our knowledge, no previous studies have 
assessed the impact of BIA on exercise motivation 
using an integrated theoretical framework that 
considers the entire continuum of extrinsic to 
intrinsic like SDT motivational factors across the 
TTM stages of change. To bridge this knowledge 
gap, the current study assesses whether BIA, an 
environmentally determined and potentially 
malleable variable, is related to exercise motivation, 
and SE, and whether particular SDT motivational 
states (e.g., external regulation, introjected 
regulation, integrated regulation) predicts TTM stage 
of change in exercise. Please refer to Figure 1 below 
for a detailed schematic of the models and variables 
included in this investigation. 
 
Figure 1 
 
 
 
Hypotheses 
The hypotheses for this study were the following: 
1a. Consistent with Ingledew and Sullivan (2002), 
BIA would be positively associated with external 
regulation and introjected regulation. 
1b. Consistent with Ingledew and Sullivan (2002), 
BIA would be positively associated with integrated 
regulation but not intrinsic motivation and SE. 
2. Consistent with Ryan and Deci (2000), external 
regulation and introjected regulation would be 
higher in the pre-maintenance than maintenance 
stages of exercise change. 
3. Consistent with Ryan and Deci (2000), integrated 
regulation will more strongly discriminate the TTM 
maintenance stage of change from the pre-
maintenance stages than pure intrinsic motivation. 
 
Methods 
 
Participants 
Data were collected from 614 undergraduates, of 
whom 489 were students in psychology classes at a 
large public university in the northeastern United 
States, and 125 were students in business classes at a 
mid-size public university in the southeastern United 
States. Psychology and business classes were 
selected in order to balance the samples with respect 
to sex/gender or other characteristics that might 
define course selection. There were no significant 
institutional differences in the participants’ 
demographic characteristics or with respect to any of 
the health behaviors, motivational factors, and BIA 
level. Therefore, the two institutional samples were 
combined in all further analyses. 
 
Materials and Procedures 
Participants filled out an internet survey that queried 
their exercise behaviors, BIA, and intrinsic and 
extrinsic motivation for exercise. The on-line survey 
was created using a format suggested by the WWW 
Survey Assistant (Schmidt, 1997a; Schmidt, 1997b). 
The survey took less than one hour to complete. The 
nature of the study was described to potential 
participants during a classroom session. Participants 
were given the internet web address to access the 
survey and were advised that they could choose 
whether, when, and where to fill it out. At survey 
completion, participants could print out a page 
confirming participation to return to their professor 
to receive an elective course credit. The survey was 
accessible for three months, and data collection took 
place during the fall semester. While the entire 
survey was anonymous, the participants’ internet 
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“IP” addresses were checked for possible duplicates, 
to ensure that students were not taking the survey 
more than once. All study procedures were reviewed 
and approved by the Institutional Review Boards at 
both institutions.  
 
Measures 
The TTM Stages of Change Measure for 
Exercise. This four-item measure classifies 
respondents as being in the precontemplation, 
contemplation, preparation, action, or maintenance 
stage of change with respect to exercise (Reed, 
Velicer, Prochaska, Rossi, & Marcus, 1997). For the 
current study, this measure was used to identify and 
categorize the stage of readiness each participant 
was in with respect to the adoption of exercise 
behavior. Stages are mutually exclusive and each 
participant can be placed into only one stage, 
represented as a score of 1 (precontemplation)-5 
(maintenance). Exercise maintenance is defined as 
having exercised regularly for at least six months. 
This measure has demonstrated strong reliability and 
validity (Hall & Rossi 2008; Hellsten et al., 2008; 
Nigg et al., 2005; Schumann et al., 2002). In the 
current study, Cronbach’s alpha was .71. An 
example item from this measure includes: “Do you 
currently engage in regular exercise (at least four 
times per week for 30 or more minutes per 
session)?” 
 
The TTM Measure of Self-efficacy for Exercise. 
This measure is comprised of 18 items that measure 
SE with respect to exercise (Rossi, Benisovich, 
Norman, & Nigg, 2003). For this continuous 
measure, the possible score range is 18-90. For 
hypotheses 1 and 3, we retained this variable in its 
continuous form for the discriminant function 
analysis (DFA). Previous studies have reported 
internal consistency coefficients of .94 (Rossi et al.., 
2003). In the current study, Cronbach’s alpha for this 
measure was .92. An example item from this 
measure is: “How confident are you to exercise 
when: a.) I am under a lot of stress, b) I am 
depressed, c) I am anxious, d) I feel I don’t have 
time, or e.) My significant other does not want me to 
exercise.”  
 
The Exercise Motivation Scale (EMS). This 
measure is comprised of 31 items designed to assess 
behavioral tendencies according to SDT (Fuzong, 
1999). The EMS consists of five subscales 
measuring SDT extrinsic variants (amotivation, 
external regulation, introjected regulation, identified 
regulation, and integrated regulation) and three 
subscales assessing intrinsic motivation (learn, 
experience sensation, and accomplish things). For 
the current analyses, the three subscales of intrinsic 
motivation were summed together to form one 
intrinsic motivation variable. Previous studies have 
demonstrated that this measure has good factorial 
validity and internal consistency, with Cronbach’s 
alpha values ranging from .75 to .90 (Mullan, 
Markland, & Ingledew, 1997). In the current study, 
the Cronbach’s alpha for this scale was .88. An 
example item from this measure is:”Why are you 
currently exercising? 
 
The Physical Appearance State and Trait Anxiety 
Scale (PASTAS). The PASTAS is a 16-item 
measure designed to rate anxiety associated with 16 
body sites (Reed, Thompson, Brannick, & Sacco, 
1991). Previous studies have reported internal 
consistency values ranging from .82 to .88 and a 
two-week test-retest reliability of .87 (Markland & 
Hardy, 1993). Cronbach’s alpha for this measure in 
the current study was .88. An example item from 
this measure is: “In general, I feel anxious, tense or 
nervous about: a.) the extent to which I look 
overweight, b.) my thighs, c.) my buttocks, d.) my 
stomach (abdomen), or e.) my muscle tone.” 
 
Data Analytic Plan 
For hypotheses 1a and b, two hierarchical multiple 
regression analysis models were developed to assess 
the relationship of BIA with external regulation and 
introjected regulation (1a) and BIA with integrated 
regulation, intrinsic motivation and self-efficacy (b). 
Given that gender is associated with BIA, we 
controlled for gender in these analyses (Davidson & 
McCabe, 2005).For hypothesis 2, a multivariate 
analysis of variance was used to examine the effects 
of stage of change (PC-A vs. M) on external 
regulation and introjected regulation. For hypothesis 
3, a stepwise discriminant function analysis (DFA) 
was performed to determine which of the two 
motivational variables (intrinsic motivation or 
integrated regulation) or SE was the strongest 
discriminator for classifying individuals in the 
maintenance stage of exercise (vs. all other stages, 
pre-maintenance). 
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Results 
 
The internet survey elicited a response rate of 95% 
(n=586). Participants were at least 18 years of age 
(Mage=19.6 years), primarily female (64%),  
 
Caucasian (81.4%) and identified as being in their 
freshman year (65%).  A chi square analysis 
revealed a significant gender difference on exercise 
stage (χ2 = 30.1, df = 4, p < .01) indicating that men 
were higher in the maintenance stage while women 
were higher in the pre-contemplation through action 
stages.  See Table 1. 
 
Multicollinearity Analysis  
A bivariate correlation analysis was conducted to 
investigate multicolinearity between dependent 
variables (amotivation,  external regulation, 
identified regulation, introjected regulation, 
integrated regulation, intrinsic motivation and self-
efficacy). The coefficient values ranged from r= .02; 
no correlation, to r= .58; large correlation. These 
values were all bellow r=.70 and presented no 
concern for multicolinearity (Harlow, 2005).    
 
Primary Findings 
Hypothesis 1a. Two hierarchical multiple regression 
analysis models were developed to assess the 
relationship between BIA and external regulation 
and introjected regulation. Results of the first 
hierarchical regression analysis with external 
regulation as the dependent variable are presented in 
Table 2. In the first step, gender did not significantly 
account for the variance in external regulation.  In 
the second step, BIA significantly contributed to 
6.9% of the variance in external regulation. Results 
of the second hierarchical regression analysis with 
introjected regulation as the dependent variable are 
also presented in Table 2. In the first step, gender did 
not significantly account for the variance in 
introjected regulation. In the second step, BIA 
significantly contributed to 9.3% of the variance in 
introjected regulation, and was statistically 
significant.   
 
Table 2 
 
Hypothesis 1a: Hierarchical Multiple Regression 
Analysis Predicting External Regulation and 
Introjected Regulation 
 External Regulation Introjected Regulation 
Predictor R2 β p R2 β p 
Step 1: Males 
vs. Females  
.00 -.15 .68 .01 .08 .84 
Step 2: BIA .07 1.83 <.001 .09 2.31 <.001 
BIA= Body Image Anxiety 
 
Hypothesis 1b. Three hierarchical multiple 
regression analysis models were developed to assess 
the relationship between BIA and integrated 
regulation, intrinsic motivation and self-efficacy. For 
the first hierarchical regression model, gender did 
not significantly account for the variance in 
integrated regulation. In the second step, BIA 
accounted for 2% of the variance in integrated 
regulation, and was statistically significant. In the 
second hierarchical regression model, gender did not 
significantly account for the variance in intrinsic 
motivation. In the second step, BIA accounted for 
2% of the variance in intrinsic motivation, and was 
statistically significant. For the third hierarchical 
regression model, gender significantly accounted for 
2% the variance in self-efficacy. In the second step, 
BIA did not significantly add to variance in self-
efficacy. See Table 3. 
Table 3 
 
Hypothesis 1a: Hierarchical Multiple Regression 
Analysis Predicting Integrated Regulation, Intrinsic 
Motivation and Self-Efficacy 
 Integrated Regulation 
Intrinsic 
Motivation Self-Efficacy 
Predictor R2 β p R2 β p R2 β p 
Step 1: 
Gender .00 -.51 .15 .00 -.25 .09 .02 -3.57 .01 
Step 2: 
BIA .02 .77 .02 .02 .30 .03 .02 -.72 .58 
BIA= Body Image Anxiety 
 
Hypothesis 2. A one-way multivariate analysis of 
variance (MANOVA) was used to examine the 
effects of stage of change (PC-A vs. M) on external 
regulation and introjected regulation. Multivariate 
Table 1 
 
Gender Differences by Exercise Stage of Change 
Gender PC C Prep A M Total 
Men 6.3% (n=13) 
9.1% 
(n=19) 
22.1% 
(n=46) 
10.1% 
(n=21) 
52.4% 
(n=109) 
100% 
(n=208) 
Women 6.1% (n=23) 
10.3% 
(n=39) 
36% 
(n=136) 
17.2% 
(n=65) 
38.2% 
(n=115) 
100% 
(n=378) 
Variables:  Precontemplation (PC), Contemplation (C), Preparation 
(Prep), Action (A), Maintenance (M) 
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normality was determined by a statistically non-
significant Box' Test Equality of Covariance 
Matrices (p>.05). Stage of change demonstrated no 
statistically significant effect on the linear 
combination of the dependent variables (Wilks’ λ =. 
986, F 2, 425=3.01, p=.05). 
 
Hypothesis 3. A stepwise DFA was performed 
using integrated regulation, intrinsic motivation and 
SE as potential discriminators (predictors) of 
membership in either the pre-maintenance or 
maintenance stages of change. The discriminant 
function was significant (Wilks’ λ= .90, F 2, 378 = 
21.21, p < .001, η2 =.10). All three predictors were 
significantly different across the two groups, with 
individuals in the maintenance stage reporting higher 
mean levels of integrated regulation, intrinsic 
motivation, and SE. Please see Table 4 for ANOVA 
values and corresponding descriptive statistics. The 
structure matrix of pooled within-groups correlations 
between each predictor and the standardized 
canonical discriminant function revealed the largest 
values for SE (.76) and integrated regulation (.76), 
followed by intrinsic motivation (.49). The effect 
sizes were as follows: integrated regulation, η2 = .04; 
intrinsic motivation, η2 = .008; and SE, η2 = .15. 
Thus, SE had a stronger effect than did integrated 
regulation or intrinsic motivation. Consistent with 
these results, the stepwise procedure excluded 
intrinsic motivation as a predictor while retaining 
integrated regulation and SE. The two-predictor 
solution resulted in 66.3% of the original grouped 
cases being correctly classified (z = 6.53, p < .001). 
 
Table 4 
 
            Hypothesis 3: Motivational Variables as 
                    Predictive of Stages of Change 
Motivational Variables and 
SOC 
M (SD) F 
(1,379) 
p 
Intergrated Regulation 16.61 <.001 
PC-A 16.61 (3.45)   
Maintenance 18.27 (3.07)   
Intrinsic Motivation 14.96 <.001 
PC-A 6.99 (1.42)   
Maintenance 7.53 (1.32)   
Self-Efficacy 24.25 <.001 
PC-A 49.15 
(12.51) 
  
Maintenance 55.82 
(13.81) 
  
 
 
 
 
Discussion 
 
The results of this study demonstrate that BIA is a 
significant predictor for both controlled (external 
and introjected), autonomous (integrated) SDT-
based extrinsic regulation motivational variables and 
intrinsic motivation. Although integrated regulation, 
in addition to SE and intrinsic motivation, 
differentiated the TTM maintenance stage of change 
from earlier stages, only integrated regulation and 
SE were the strongest predictors of exercise 
maintenance. These findings are consistent with the 
literature, given that most individuals initiate 
exercise for controlled extrinsic reasons and most 
individuals who rely on extrinsic motivation for 
exercise have high levels of BIA (Durkin & Paxton, 
2002; Ingledew & Sullivan, 2002).  In other words, 
since most people start exercising for extrinsic 
reasons and have high BIA, it is not possible for 
them to achieve pure intrinsic motivation for 
exercise.  Therefore, such individuals are likely, at 
best, to attain integrated regulation, the most 
autonomous and thus most intrinsic-like extrinsic 
motivational mind-set (Deci & Ryan, 1985 & 2002) 
when achieving exercise maintenance.    
 
Since integrated regulation was more likely to be 
seen among individuals in the maintenance than pre-
maintenance stages of change, interventions should 
consider the role of BIA in the motivational mind-
set of such individuals who initiate exercise with 
controlled extrinsic motives.  Such interventions 
need to go beyond simply promoting exercise for 
“fun and enjoyment” as in interventions that 
promote pure intrinsic motivation. Instead, 
interventions for individuals with high BIA need to 
foster the internalization process so as to promote 
integrated regulation and the transition from less to 
more active stages of change. In turn, this may 
reduce BIA and increase SE. The current study also 
provides support for Deci and Ryan’s (1980) 
suggestion that intrinsic motivation and extrinsic 
motivation are not mutually exclusive. Instead, it 
appears that helping individuals develop a more 
intrinsic approach to exercise is integral to the 
development of interventions aimed at fostering 
long-term exercise maintenance (Deci & Ryan, 
2002). That is, helping individuals transition from 
beginning exercise with controlled extrinsic motives 
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(external or introjected regulation) to maintaining 
exercise with more autonomous extrinsic motives 
(integrated regulation). 
 
Overall, the current study highlights specific ways in 
which motivational interventions might be tailored 
to facilitate achievement of long-term exercise 
maintenance and overall health and well-being 
among young adults suffering from BIA. 
Specifically, these findings indicate that integration 
of the TTM and SDT theoretical models may better 
guide personalized  interventions that foster 
integrated regulation or self-determined motives for 
exercise and a sense of SE. Ultimately, these efforts 
may help to reduce BIA by shifting the focus from 
body image to exercise enjoyment as “intrinsic like” 
motives are internalized. 
 
The study findings are also directly applicable to 
school-related sports contexts. Since the college 
environment is more contained, it can more 
effectively emphasize the importance of exercise for 
overall health and wellness (Leenders et al., 2002). 
For example, the individual’s coach, campus nurse, 
friend, or significant other can be taught how to 
provide environmental support that fosters a sense of 
autonomy and choice. Specifically, the individual’s 
support system could highlight the range of exercise 
activities available and emphasize the importance of 
choosing activities that are most enjoyable, while de-
emphasizing the socio-cultural pressure to engage in 
activities to achieve external goals. This way, the 
individual will gradually come to internalize the 
value of exercise and engage in physical activity for 
more intrinsic reasons, rather than in response to 
external pressures (e.g., to change personal 
appearance, to gain attention or to win an award). 
With psychosocial support, the individual can learn 
the many positive mental and physical health 
benefits of exercise while exploring different 
physical activities. 
 
Limitations  
There are several study limitations that should be 
noted. First, the data were cross-sectional, limiting 
the possibility of inferring causal relationships 
among variables. Second, this study used a self-
report method; thus, participants may have over-
reported their physical activity level (Adams, 
Matthews, & Ebbeling, 2005). However, our 
previous work found that participants thought they 
were more likely to be honest when participating in 
an internet study because of increased comfort 
associated with anonymity (Scioli et al.., 2009). 
Third, the utilization of the internet also could 
introduce bias and limit the generalizability of the 
findings. For example, individuals of low 
socioeconomic status may have more limited access 
to the internet (Coomber, 1997), although this may 
not have been of as great a concern in this 
university-based study. Finally, there is increasing 
evidence that use of the internet for research may 
actually result in higher completion rates (Ritter, 
Lorig, Laurent, & Matthews, 2004). Participants in 
this particular study (64%; n = 386) reported that 
they liked some aspects of the survey, including the 
flexibility provided by the internet because they 
could take the survey at a time most convenient for 
them. Thus, these data may only be reflective of the 
behavior of a young adult college population and 
may not be broadly representative of all college aged 
adults due to the sample being a primarily a 
convenience sample. 
 
Conclusion 
 
In summary, by providing personalized feedback 
matched to each participant’s motivational state and 
stage of change, the transition from exercise action 
to maintenance can  be facilitated for individuals 
with BIA. The goal is to help such individuals 
experience greater SE in relation to exercise 
behaviors and to feel more autonomous in the 
transition to exercise maintenance. In turn, this will 
reduce BIA, aid in the attainment of integrated 
regulation, result in lasting, healthy exercise habits. 
 
Acknowledgement 
 
The research described here was supported in part by 
the Department of Veterans Affairs, Veterans Health 
Administration, Rehabilitation Research and 
Development Service.--Award number 
1IK2RX000704-01A2. 
 
 
 
 
Salter, E.R.S., Sillice, M.A., Mitchell, K.S., Ramusson, A.M, Allsup, K., Biller, H., Rossi, J.S.. / Californian Journal of Health Promotion 2014, Volume 12, 
Issue 1, 27-39. 
 
35 
References 
Adams, S. A., Matthews, C. E., & Ebbeling, C. B. (2005). The effect of social desirability and  
social approval on self-report of physical activity. American Journal Epidemiology, 16 (4), 389-398. 
Azjen, I. (1991). The theory of planned behavior. Organizational Behavior and Human Decision Process, 50, 
179-211. 
Azjen, I. & Fishbein, M. (1980).  Understanding attitudes and precicting social behavior.   Englewood Cliffs, NJ:  
Prentice Hall. 
Bandura, A. (1997).  Self-efficacy:  The exercise of       control.  New York:  Freeman. 
Biddle, S. J. H., & Mutrie, N. (2001). Psychology of physical activity: Determinants, well-being and 
interventions. New York, NY, US: Routledge. 
Biddle, S. J. H., & Nigg, C. R. (2000). Theories of exercise behavior. International Journal of Sport Psychology, 
3, 290-304. 
Blissmer, B., Prochaska, J.O., Velicer, W. F., Redding, C. A., Rossi, J. S., Greene, G. W.,  Paiva, A., & Robbins, 
M. (2010). Common factors predicting long-term changes in multiple health behaviors.  Journal of Health 
Psychology, 15, 205-214. 
Campbell. P. G., MacAuley, D., McCrum, E., & Evans, A. (2001). Age differences in the motivating factors for 
exercise. Journal of Sport and Exercise Psychology, 23, 191-199. 
Centers for Disease Control and Prevention. (2010). Health, United States 2010. Retrieved from 
httpp://www.cdc.gove/nchs/data/hus/htm.  
Clark, N., & Houle, C. R. (2009). The handbook of health behavior change.  In S. A.  
Shumaker, J. K. Ockene, &. Riekert, K. A. (Eds.) Theoretical models and strategies for improving disease 
management by patients (pp. 19-37).  New York, NY: Springer. 
Coomber, R. (1997). Using the internet for survey research. Sociological Research Online, 2(2), 1-14. 
Davison, T. E., & McCabe, M. P. (2005). Relationships between men's and women's body image and their 
psychological, social and sexual functioning. Sex Roles, 52, 463-475. 
Deci, E. L., & Ryan, R. M. (1980). Advances in experimental social psychology.  In L. Berkowitz (Ed.)  (pp. 39-
80).  The empirical exploration of intrinsic motivational processes.   New York, NY: Plenum.  
Deci, E. L., & Ryan, R. M. (1985). Intrinsic motivation and self-determination in human behavior. New York, 
NY: Plenum Publishing Corporation. 
Deci, E. L., & Ryan, R. M. (2002). Handbook of self-determination research. Rochester, NY: University of 
Rochester Press. 
DeCoster, J., Iselin, A.M.R., & Gallucci, M. (2009). A conceptual framework and empirical  examination of 
justifications for dichotomization. Psychological Methods, 14(4), 349-366. 
Durkin, S. J., & Paxton, S. J. (2002). Predictors of vulnerability to reduced body image satisfaction and 
psychological well-being in response to exposure to idealized female media images in adolescent girls. 
Journal of Psychometric Research 53, 1995-2005. 
Epstein, L. H.  (1998). Integrating theoretical approaches to promote physical activity. American  Journal of 
Preventive Medicine, 15(4), 257-265. 
Ferrara, C. M. (2009). The college experience: Physical activity, nutrition and implications for  
intervention and future research.  Journal of Exercise Physiology online, 12(1), 23-35. 
Fuzong, L. (1999). The exercise motivation scale: Its multifaceted structure and construct validity. Journal of 
Applied Sport Psychology, 11, 91-115. 
Gillison, F. B., Standage, M., & Skevington (2006).  Relationships among adolescents’ weight perceptions, 
exercise goals, exercise motivation, quality of life and leisure-time exercise behavior: a self-
determination theory approach.  Health Education Research, 21(6), 836-847. 
Gores, S. E.  (2008). Addressing nutritional issues in the college-aged client: Strategies for the nurse practitioner.  
Journal of the American Academy of Nurse Practitioners, 20, 5-10. 
Hagger, M. S. (2009). Theoretical integration in health psychology: Unifying ideas and complementary 
explanations. British Journal Of Health Psychology, 14, 189-194.  
Hall, K. L., & Rossi, J. S. (2008). Meta-analytic examination of the strong and weak principles across 48 health 
behaviors. Preventive Medicine, 46, 266-274. 
Salter, E.R.S., Sillice, M.A., Mitchell, K.S., Ramusson, A.M, Allsup, K., Biller, H., Rossi, J.S.. / Californian Journal of Health Promotion 2014, Volume 12, 
Issue 1, 27-39. 
 
36 
Harlow, L. L. (2005). The essence of multivariate thinking: basic themes and methods. Mahwah, New Jersey: 
Lawrence Erlbaum Associates, Inc. 
Hausenblas, H.A. & Fallon, E.A. (2006). Exercise and body image.  Psychology and Health, 21(1), 33-47. 
Hellsten, L., Nigg, C., Norman, G., Burbank, P., Braun, L., Breger, R., Coday, M., Elliot, D., Garber, C., 
Greaney, M., Lees, F., Matthews, C., Moe, E., Resnick, B., Riebe, D., Rossi, J., Toobert, D., & Wang, T. 
(2008). Accumulation of behavioral validation evidence for physical activity stage of change. Health 
Psychology, 27(Suppl.), S43–S53. 
Ingledew, D. K., & Sullivan, G. (2002). Effects of body mass and body image on exercise  
motives in adolescence. Psychology of Sport and Exercise, 3, 323-338. 
Johnson, P., Fallon, E. A., Harris, B. S., & Burton, B. (2013). Body satisfaction is associated with transtheoretical 
model constructs for physical activity behavior change. Body Image, 10(2), 163-174. 
http://dx.doi.org/10.1016/j.bodyim.2012.12.002 
Kilpatrick, M., Hebert, E., & Bartholomew, J. (2005). College students' motivation for physical activity: 
differentiating men's and women's motives for sport participation and exercise. Journal of American 
College Health, 54(2) , 87-94. 
Leenders, N. Y. J. M., Silver, L. W., White, S. L., Buckworth, J., Sherman, M. W. (2002). Assessment of physical 
activity, exercise self-efficacy, and stages of change in college students using a street-based survey 
method. American Journal of Health Education, 33(4), 199. Retrieved from 
http://search.proquest.com/docview/212637764?accountid=30093 
MacCallum, R. C., Zhang, S., Preacher, K. J., & Rucker, D. D. (2002). On the practice of dichotomization of 
quantitative variables. Psychological Methods, 7, 19-40. 
Maltby, J., & Day, L.  (2001). The relationship between exercise motives and psychological well-being. Journal 
of Psychology, 135(6), 651-661. 
Manson, J. E., Skerrett, P. J., Greenland, P., & VanItallie, T. B. (2004). The escalating pandemics of obesity and 
sedentary lifestyle: A call to action for clinicians. Archives of Internal Medicine, 164, 249-258. 
Marcus, B. H., Eaton, C. A., Rossi, J. S., & Harlow, L. L. (1994). Self-efficacy, decision-making and stages of 
change: An integrative model of physical exercise. Journal of Applied Social Psychology, 24, 489-508. 
Marcus, B. H., Forsyth, L. H., Stone, E. J., Dubbert, P. M., McKenzie, T. L., Dunn, A. L., & Blair, S. N. (2000). 
Physical activity behavior change: Issues in adoption and maintenance, Health Psychology, 19(1), 32-41. 
Marcus, B. H., Rossi, J. S., Selby, V. C., Niaura, R. S., & Abrams, D. B. (1992). The stages and processes of 
exercise adoption and maintenance in a worksite sample. Health Psychology, 11, 386–395. 
Marcus, B. H., Simkin, L. R., Rossi, J. S., & Pinto, B. M. (1996). Longitudinal shifts in employees' stages and 
processes of exercise behavior change. American Journal of Health Promotion, 10, 195–200. 
Markland, D., & Hardy, L. (1993). The exercise motivations inventory:  Preliminary development and validity of 
a measure of individuals' reasons for participation in regular physical exercise. Personality and Individual 
Differences, 15, 289-296. 
Mullan, E. C., Markland, D. & Ingledew, D. K. (1997). A graded conceptualization of self-determination in the 
regulation of exercise behavior: Development of a measure using confirmatory factor analytic procedures. 
Personality and Individual Differences, 23, 745-752. 
Nelson, M., Gordon-Larsen, P., Adair, L. & Popkin, B. (2005). Adolescent physical activity and sedentary 
behavior.  American Journal of Preventive Medicine, 28(3), 259-256. 
Nahas, M. V., Goldfine, B., & Collins, M. A. (2003). Determinants of physical activity in adolescents and young 
adults: the basis for high school and college physical education to promote active lifestyles. Physical 
Educator, 60(1), 43. 
Nigg, C. R., Burbank, P. M., Padula, C., Dufresne, R., Rossi, J. S., Velicer, W. F., Laforge, R. G., & Prochaska, J. 
O. (1999). Stages of change across ten health risk behavior for older adults. The Gerontologist, 39, 473-
482. 
Nigg, C., Hellsten, L., Norman, G., Burbank, P., Braun, L., Breger, R., Coday, M., Elliot, D., Garber, G., 
Greaney, M., Keteyian, S., Lees, F., Matthews, C., Moe, E., Resnick, B., Riebe, D., Rossi, J., Toobert, D., 
Wang, T., Welk, G. & Williams, G. (2005). Physical activity staging distribution: Establishing a heuristic 
using multiple studies. Annals of Behavioral Medicine, 29 (supplement), 35–45. 
Salter, E.R.S., Sillice, M.A., Mitchell, K.S., Ramusson, A.M, Allsup, K., Biller, H., Rossi, J.S.. / Californian Journal of Health Promotion 2014, Volume 12, 
Issue 1, 27-39. 
 
37 
Norman, G.J. & Velicer, W.F.  (2003). Developing an empirical typology for regular exercise.  Preventive 
Medicine, 37, 635-645. 
Plonczynksi, D.J. (2000). Measurement of motivation for exercise.  Health Education Research, 15(6), 695-705. 
Prochaska, J.O., & Marcus, B. H. (1994). The transtheoretical model: Applications to exercise. In R.K. 
Dishman(Ed). Advances in exercise adherence(pp.161-180). Champaign, IL, England:Human Kinetics 
Publishers. 
Prochaska, J. O.,Velicer, W. F., Rossi, J. S., Redding, C. A., Greene, G. W., Rossi, S. R., Sun, X., Fava, J. L., 
Laforge, R. G., & Plummer, B.A. (2004). Multiple risk expert systems interventions: Impact of 
simultaneous stage-matched expert system interventions for smoking, high fat diet and sun exposure in a 
population of parents. Health Psychology, 23, 503-516. 
Prochaska, James O. & Velicer, Wayne F.  (1997). The Transtheoretical Model of Health Behavior Change.  
American Journal of Health Promotion, 12(1): 38-48. 
Reed, D. L., Thompson, J. K., Brannick, M. T., & Sacco, W. L. (1991). Development and validation of the 
physical appearance state and trait anxiety scale (PASTAS). Journal of Anxiety Disorder, 5(4), 323-332. 
Reed, G. R., Velicer, W. F., Prochaska, J. O., Rossi, J. S., & Marcus, B. H. (1997). What makes a good staging 
algorithm: Examples from regular exercise. American Journal of Health Promotion, 12, 57–66. 
Reilly, J. J., & Kelly, J. (2011). Long-term impact of overweight and obesity in childhood and adolescence on 
morbidity and premature mortality in adulthood: Systematic review. International Journal of Obesity, 35, 
891-898. doi:10.1038/ijo.2010.222 
Ritter, P., Lorig, K., Laurent, D. & Matthews, K. (2004). Internet vs. mailed questionnaires: A randomized 
comparison. Journal of Medical Internet Research, 6, 1-7. 
Rossi, J. S., Benisovich, Norman, S. V., & Nigg, C. R. (2003). Development of a hierarchical multidimensional 
measure of self-efficacy, Unpublished manuscript, Cancer Prevention Research Center, University of 
Rhode Island, Kingston, RI. 
Rothman, A.J.  (2000). Toward a theory-based analysis of behavioral medicine.  Health Psychology, 19(1) 
(supplement), 64-69. 
Ryan, R. M., Frederick, C. M., Lepes, D., & Rubio, N. (1997) Intrinsic motivation and exercise adherence. 
International Journal of Sport Psychology, 28, 335-354 
Ryan, R. M., & Deci, E. L. (2000). Intrinsic and extrinsic motivations: Classic definitions and new directions. 
Contemporary Educational Psychology, 25, 54-67. 
Schmidt, W. C. (1997a). World wide web survey research: Benefits, potential problems and solutions. Behavior 
Research Methods, Instruments & Computers, 29, 274-279. 
Schmidt, W. C. (1997b). World-Wide Web survey research made easy with WWW Survey Assistant. Behavior 
Research Methods, Instruments & Computers, 29, 303-304. 
Schumann, A., Nigg, C. R., Rossi, J. S., Jordan, P. J., Norman, G. J., Garber, C. E., Riebe, D., & Benisovich, S. 
V. (2002). Construct validity of the stages of change of exercise adoption for different intensities of 
physical activity in four samples of differing age groups. American Journal of Health Promotion, 16, 
280-287. 
Scioli, E. R., Biller, H. B., Rossi, J. S., & Riebe, D. (2009). Personal motivation, exercise and smoking behaviors 
among young adults. Behavioral Medicine, 35, 57-64. 
Scioli, E. R., Biller, H. B., Rossi, J. S., & Riebe, D. (2010). Interrelationships of exercise, nutrition and smoking 
behaviors among college students. Californian Journal of Health Promotion, 7, 7-22. 
Services, D. o. H. a. H. (1997). Guidelines for school and community programs to promote lifelong physical 
activity among young people. Morbidity and Mortality Weekly Report 46 (March 7), 1-36. 
Services (2000). Overweight, obesity and health risk.  National Task Force on the Prevention and Treatment of 
Obesity, 160(7), 898-904. 
Services, U. S. D. o. H. a. H. (2003). The Surgeon General's Remarks to the 2003 California Childhood Obesity 
Conference. U. S. D. o. H. a. H. Services, Office of the Surgeon General. Retrieved from 
http://www.surgeongeneral.gov/news/speeches/califobesity.html  
Salter, E.R.S., Sillice, M.A., Mitchell, K.S., Ramusson, A.M, Allsup, K., Biller, H., Rossi, J.S.. / Californian Journal of Health Promotion 2014, Volume 12, 
Issue 1, 27-39. 
 
38 
Services, U. S. D. o. H. a. H. (2010). The Surgeon General's Vision for a Healthy and Fit Nation. U.S. Department 
of Health and Human Services, Office of the Surgeon General. Retrieved from 
http://www.surgeongeneral.gov/news/speeches/califobesity.html 
Sherwood, N.E., & Jeffery, R.W. (2000). The behavioral determinants of exercise:  Implications of physical 
activity interventions.  Annual Review of Nutrition, 20, 21-44. 
Stetson, B. A., Beacham, A. O., Frommelt, S. W., Boutelle, J. D., Ziegler, C. H., & Looney, S.H. (2005). Exercise 
slips in high risk situations and activity patterns in long-term exercisers:  An application of the relapse 
prevention model. Annals of Behavioral Medicine, 30(1), 25-35. 
Teixera, P. J., Going, S. B., Houtkooper, L. B., Cussler, E. C., Metcalfe, L. L., Blew, R. M., Sardinha, L. B., & 
Lohman, T. G. (2006). Exercise motivation, eating and body image variables as predictors of weight 
control. Medicine & Science in Sports & Exercise, 38, 179-188. 
Vallerand, R. J. (2007). Intrinsic and extrinsic motivation in sport and physical activity. Hoboken, New Jersey, 
US & Canada: John, Wiley & Sons, Inc. 
Wallace, L. S., Buckworth, J., Kirby, T. E., & Sherman, W. M. (2000). Characteristics of exercise behavior 
among college students: Application of social cognitive theory to predicting stage of change. Preventive 
Medicine, 31(5), 494-505. http://dx.doi.org/10.1006/pmed.2000.0736 
Williams, G. C., Grow, V. M., Freedman, Z. R., Ryan, R. M., & Deci, E. L. (1996). Motivational predictors of 
weight loss and weight-loss maintenance.  Journal of Personality and Social Psychology, 70(1), 115-126. 
Wilson, P. M., & Rodgers, W. M., (2002). The relationship between exercise motives and physical self-esteem in 
female exercise participants: An application of self-determination theory. Journal of Applied 
Biobehavioral Research, 7(1), 30-43. 
 Author Information 
* Erica R. Scioli-Salter 
VA Boston Healthcare System, Research Division, 
Women's Health Sciences Division, National Center for 
PTSD 
150 South Huntington Avenue 
Boston, MA 02130,  
Phone: (857) 364-5696  
Fax: (857) 364-4408 
Email: Ericarose.scioli@va.gov 
 
Marie A. Sillice 
University of Rhode Island, Department of Psychology 
 
Karen S. Mitchell and Ann M. Rasmusson  
VA Boston Healthcare System, 
Women's Health Sciences Division, National Center for 
PTSD 
 
Kelly Allsup 
VA Boston Healthcare System, Research Division 
 
Henry Biller & Joseph S. Rossi 
University of Rhode Island, Department of Psychology 
Department of Psychology 
Chafee Building 
Kingston, RI 02881-0808 
Salter, E.R.S., Sillice, M.A., Mitchell, K.S., Ramusson, A.M, Allsup, K., Biller, H., Rossi, J.S.. / Californian Journal of Health Promotion 2014, Volume 12, 
Issue 1, 27-39. 
 
39 
Worl
d 
Health Organization: Global database on body mass index. (2011, June) Retrieved from: 
http://apps.who.int/bmi/index.jsp?introPage=intro_3.html
 
Phone: 401-874-2193 
* corresponding author 
